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Specification 

Name of Invention 

The Connecting System of a Rotating Ring and Its 
Supporting Tube of a Lens Barrel 
Abstract 

Object of the Invention: The object of the present invention 
is to provide a connecting system of a rotating ring which rotates 
at a specific position within a lens barrel to its supporting tube 
comprising a simple bayonet flange arrangement to connect the 
rotating ring which drives a lens barrier and other lens parts to * 
the supporting tube installed within the lens barrel. 

Arrangement of the Connecting System: A connecting 
system of a lens barrel having a rotating ring which rotates at a 
specific position (herein after, rotating ring) within a lens barrel 
to its supporting tube, said supporting tube having an opening 
at one end and coupled with said rotating ring along the internal 
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circumferential wall, and each of said supporting tube and the 
rotating ring further having a set of bayonet flanges which 
enable both the supporting tube and the rotating ring to move 
in the direction of their axes at a specific rotating position, said 
supporting tube further having a flange portion which forms a 
space adjacent to the bayonet flange of the supporting tube to 
allow the rotating ring to rotate, comprising a set of bayonet 
flanges of the supporting tube extended to the edge of said 
supporting tube opening in order to form a guiding bayonet 
flange which guides a coupling ring and comprising components 
to their proper positions in the assembly processes. 
Claim 
I claim; 

1. A connecting system of a lens barrel having a rotating 
ring which rotates at a specific position within a lens barrel to 
its supporting tube, said supporting tube having an opening at 
one end and coupled with said rotating ring along the internal 
circumferential wall, and each of said supporting tube and the 
rotating ring further having a set of bayonet flanges which 
enable both the supporting tube and the rotating ring to move 
in the direction of their axes at a specific rotating position, said 
supporting tube further having a flange portion which forms a 
space adjacent to the bayonet flange of the supporting tube to 
allow the rotating ring to rotate, comprising a set of bayonet 
flanges of the supporting tube extended to the edge of said 
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supporting tube opening in order to form a guiding bayonet 
flange which guides a coupling ring and comprising components 
to their proper positions in the assembly processes. 

2. A lens barrel of claim 1, wherein said assembly guide 
bayonet flanges performs as a guide for the axial movements of 
said supporting tube. 
Detailed Description of Invention 
Technical Field 

The present invention relates to a connecting system of a 
rotating ring of a lens barrel, which connects said rotating ring 
to a supporting tube. 
Prior Arts 

In conventional cameras, opening-and-closing components 
of the lens opening at its front end, such as lens protecting 
barriers, were attached to the lens barrel by means of so called 
bayonet coupling and drove said lens barrier block which further 
drove a set of lens barriers only in rotating movements without 
applying thrusting or axial moving parts for the purpose of 
reducing the number of comprising parts. 

Such a conventional lens barrel mechanical arrangement 
described above though, could not be assembled without 
difficulties in case said lens barrel had an opening at its front 
end and connecting bayonet flanges at the other inner end. 
Because, the said lens barrier driving parts must be assembled 
with said bayonet flanges by means of the feeling on finger tips 
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and therefore the assembly of the lens barrel became extremely 
difficult and time consuming. 
Object of the Invention 

In such circumstances described herein above, the primary object 
of the present invention is to provide a connecting system of the rotating 
ring which drives said lens barrier to the supporting tube of a lens barrel 
whereby the rotating ring can be connected to the supporting tube having 
a simple arrangement and easily through the bayonet coupling. 
Disclosure of Invention 

In order to achieve the object of the invention described above, 
the connecting system of the lens barrel in accordance with the present 
invention comprises a rotating ring and its supporting tube, said 
supporting tube having an opening at one end and coupled with said 
rotating ring along the internal circumferential wall, and each of said 
supporting tube and the rotating ring further having a set of bayonet 
flanges, said supporting tube further having a flartge portion which forms 
a space adjacent to the bayonet flange of the supporting tube to allow 
the rotating ring to rotate, and further comprising said set of bayonet 
flanges of the supporting tube extended to the edge of said supporting 
tube opening in order to form a guiding bayonet flange which guides 
the coupling ring and comprising components to their proper positions 
in the assembly processes. 
Embodiment 

The present invention will be described herein below in greater 
details with accompanying drawings and embodiment in accordance 
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with the present invention. 

Fig. 1 is a sectional plan view of a lens barrel in accordance with 
the present invention, comprising three movable lens groups, a first lens 
group LI, a second lens group L2 and a third lens group L3 wherein 
the lens zooms as all three lens groups move in parallel with the lens 
optical axis O in a specific trajectory pattern and the lens focuses by the 
specific movements of second lens group L2. A helical screw ring 12 is 
fixed in a fixed barrel 10 which further fixed on a camera body. A set of 
guide grooves 1 la are formed in parallel with the optical axis of the lens 
on fixed barrel 11 and a set of female helical screws are formed inside 
circumferential wall of a helical screw ring 12. 

A cam ring 13 is placed inside helical screw ring 12. On the 
external circumferential surface of said cam ring 13, and said cam ring 
13 has a set of male helical screws 13a which couple with said female 
helical screws and a set of spur gears 13b inclined toward the leading 
direction of said male helical screws 13a on its external circumferential 
surface. Spur gears 13b engage with a spinning pinion (not illustrated) 
at a specific position. 

A set of helical screws 13c are formed for first lens group L I and 
sets of inner cam grooves 13 d and 13e are formed for second lens 
group L2 and third lens group L3 on the inner wall of cam ring 13. Said 
inner cam grooves 13d and 13e are open at their front ends at the front 
end of cam ring 13. A few. inner cam grooves 13d and 13e are formed 
cutting parts of female helical screw 13c away and laid at various 
circumferential positions. 
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An axial movement guide ring 14 is inserted inside cam ring 13. 
At the front end of said axial movement guide ring 14, formed is a 
cam 14f which rotates a rotating ring 39 tensioned counterclockwise 
by a spring tension means (not illustrated) in clockwise direction, as 
illustrated in Fig. 4, as cam 14f engages an open-and-close protrusion 
41a (illustrated in Fig. 3 and 4) formed on the tube 41 of rotating ring 
39. At the rear end of axial movement guide ring 14, an externally 
extending circumferential flange 14a is formed which engages the 
internally extending circumferential flange 13f of cam ring 13. Also, a 
axial movement guide plate 15 is attached by a screw 16 to the end of 
axial movement guide ring 14, Axial movement guide plate 15 forms 
a groove with said externally extending flange 14a and internally 
extending flange 13a rotates inside said groove. Said axial movement 
guide plate 15 equips a protrusion 15a in radial direction which couples 
with a axial movement guide groove 1 1 a of fixed lens barrel 1 1 . Having 
this arrangement, axial guide ring 14 rotates freely with regard to cam 
ring 13 and moves together with came ring 13 in axial direction of the 
lens. 

Female helical screws 13c of cam ring 13 are coupled with male 
helical screws 18a of first lens group frame 18 which holds first lens 
group LI. Said female helical screws 13c and said male helical screws 
1 8a have reverse spiral with regard to the female and male helical screw 
spirals of 12a and 13a respectively. Inner cam groove 13d of cam ring 
13 is fitted with the cam pin 20 fixed on the external circumference of 
second lens group moving lens frame 19 of second lens group L2. 
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Another inner cam groove 13e of cam ring 13 is fitted with the cam pin 
22 fixed on the external circumference of third lens group frame 21 of 
third lens group L3. 

Inside of an AF/AE unit 24 a second lens group moving lens 
frame 19 of second lens group L2 is fixed, and a lens frame 25 wherein 
second lens group L2 is fixed is inserted into said AF/AE unit by 
means of bayonet screws. Said AF/AE unit equips a pin 24a which is 
driven to rotate in either direction in parallel With the the lens barrel 
circumferential directions corresponding to the photographic subject 
distance information, and pin 24a engages with a connecting arm 25a 
protruded in the radial direction from lens frame 25 of second lens group 
L2. In the arrangement described herein above, second lens group L2 
mounted in second lens frame 25 is able to move forward and backward 
in parallel with the optical axis O corresponding to the rotating angle of 
driving pin 24a and the leading angle of the helical screw to focus on 
the photographic subjects. AF/AE unit 24 also opens and shuts a set of 
shutter blades 25b corresponding to the brightness information of the 
photographic subjects. 

First lens group frame 18 (first lens group LI), second lens group 
moving lens frame 19 (second lens group L2) and third lens group 
frame 21 (third lens group L3) are all driven linearly by axial movement 
guide ring 14. The arrangement of axial movement guide ring 14 and 
lens group frames described hereof, will be described in greater details 
herein below. 

First lens group frame 18 comprises inwardly protruding axial 
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guide key 18d (illustrated in Fig. 7) which fitted to axial guide groove 
14b (illustrated in Fig. 10) formed on the external surface of axial 
movement guide ring 14 and a set of bayonet flanges 18c (illustrated in 
Fig. 6) which extend to the opening edge of first lens group frame 1 8 in 
parallel with optical axis O as axial movement guide key. Said bayonet 
flanges 1 8c are made to work as guides for assembling processes of the 
photographic lens. Between said bayonet flange 1 8c formed inwardly on 
first lens group frame 18 and axial guide key 18d, a couple of bayonet 
flanges 18b are formed in the circumferential direction. Said two types 
of bayonet flanges 18b and 18c are placed approximately even angular 
distance to each other in the circumferential direction having optical 
axis O in its center. A space "s" (illustrated in Figs. 5 to 7) to allow 
rotating ring 40 to rotate is formed between bayonet flanges 18b, 18c 
and axial guide key 18d of first lens group frame 18 and flange 18f 
which support first lens group LI. 

Second lens group moving frame 19 and third lens group frame 
21 of third lens group L3 comprise axial key 19a and 21a respectively, 
placed in parallel with optical axis O. Those keys 19a and 21a are fitted 
in guide slots 14c and 14d respectively, formed on the inner surface of 
axial guide ring 14 in parallel with optical axis O. Cam pins 20 and 22 
are fixed on said axial keys 19a and 21a respectively to fitted with inner 
cam grooves 13d and 13e respectively through axial guide slots 14c and 
14d respectively. 

Fig. 3 illustrates a portion of the lens barrel having first lens frame 
1 8 (supporting tube) and rotating ring 39 fitted to each other by a bayonet 
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coupling in its assembly initiation status viewed from the film position. 
Said rotating ring 39 comprises externally expending flange portion 
40 at its front and tube-shaped portion 41 at its end and is bayonet 
mounted inside first lens frame 18. Said open-and-cbse protrusion 41a 
which couples with cam 14f of axial guide ring 14 is formed on the 
external circumferential surface of tube-shaped portion 41 described 
herein above. Rotating ring 39 is as it is assembled to first lens frame 
18 tensioned by a spring means (not illustrated) in the counterclockwise 
direction and drives a barrier block 35 located at the front end of first 
lens frame 18 via a connecting means (not illustrated) to open set of 
barriers 34 and keeps the photographing opening 32 at open position. In 
stowing operation of the zoom lens barrel by retracting the lens barrel 
to the shortest position, rotating ring 39 is rotated in the clockwise 
direction in Fig. 3 engaging with open-and-close protrusion 41a by said 
cam 14f to drive barrier block 35 through said connecting means and 
closes photographing opening 32 with barriers 34. 

An external flange portion 40 comprises a set of connecting 
recessed portions 40b at corresponding position to said bayonet flanges 
18b and 18c. Between two connecting recessed portions among said 
recessed portions 40b, anssembly guide recess 40d for the lens barrel 
assembly is formed. External flange portion 40 further comprises a set 
of bayonet connecting portions (bayonet flanges) 40e formed by cutting 
away specific parts of the rear end wall. Said bayonet connecting 
portions 40e are formed at places corresponding to three connecting 
recessed portions 40b and each of the bayonet connecting portions 40e 
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is arranged to engage bayonet flanges 18b and 18c as illustrated in Fig. 
4 as rotating ring is driven to rotate in counterclockwise direction as 
illustrated in Fig. 3. 

A light buffing compendium bellows 29 is fixed, between first lens 
frame 18 and second lens group moving frame 19 having a bellows 
fixing ring 28, and an expanding coil spring 30 is installed between 
second group moving frame 19 and third lens group frame 21 in order 
to put both frames apart from each other. Said expanding coil spring 
is also effective to remove plays between cam pin 20 and inner cam 
groove 13d, and between cam pin 22 and inner cam groove 13e. A light 
buffing ring 3 1 (illustrated in Fig. 9) friction attached to the external 
circumferential surface of first lens frame 18 is placed at the front end 
of cam ring 13. 

The operational process of the zoom lens barrel in 
accordance with the present invention having the arrangement 
described herein above will be detailed herein below. 

As the pinion that engages spur-gear 13b of cam ring 13 is 
rotated by a motor from the shortest focal length position of the 
lens illustrated in Fig. 1, said cam ring 13 starts to rotate and 
extend forward in parallel with the optical axis 0 and consistent 
with the leading angle of its helical screws 13a coupled with 
female helical screws 12a. First lens frame 18 guided by axial 
movement guide ring 14 further advances with regard to cam 
ring 13 consistent with reversely threaded male helical screws 
18a coupled with also reversely threaded female helical screws 
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13c. 

Second lens group moving frame 19 and third lens group 
frame 21 advance forward in parallel with optical axis 0 guided 
by axial movement guide ring 14 and consistent with cam ring 
rotation and with leading angles of inner cam grooves 13d and 
13e having their cam pins 20 and 22 being engaged said inner 
cam grooves 13d and 13e. 

The extending distance in parallel with the optical axis 0 
of first lens group LI in above described zooming operation 
equals to the moving distance of cam ring 13 by means of 
female helical screws 12a and male helical screws 13a added 
by the moving distance of first lens group frame 18 by means 
of female helical screws 13c and male helical screw frame 18a 
The extending distances of second lens group L2 and third lens 
group L3 equal to the moving distance of cam ring 13 by means 
of female helical screws 12a and male helical screws 13a added 
by the moving distance of second lens group moving frame 19 
and third lens group frame 21 by means of inner cam grooves; 
13d and 13e. 

The assembly processes wherein rotating ring 39 is 
assembled with first lens group frame 18 will be described 
in details herein below. Firstly, first lens group frame 18 and 
rotating ring 39 are assembled together as shown in Fig. 3. More 
precisely, rotating ring 39 is moved forward in parallel with the 
optical axis provided one of three connecting recessed portions 
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40b of rotating ring 39 is fitted to bayonet flange 18c and also 
assembly guide recess 40d is fitted to axial guide key 18d. In 
this arrangement described herein above, rotating ring 39 slides 
until it contacts with flange 181 More precisely, a part of its 
connecting recessed portions 40b and assembly guide recess 
40d of rotating ring 39 are guided by the bayonet flange 18c in 
the direction in parallel with the optical axis without rotating 
with regard to first lens group frame 18 and three bayonet 
connecting portions 40e are placed in space "s" . 

As assembled rotating ring 39 illustrated in Fig. 3 is rotated 
counterclockwise, external flange portions 40 of the rotating ring 
are rotated within space "s" and three bayonet connecting 
portions 40e engages their corresponding bayonet flanges 18b 
and 18c. In this rotating movement, axial guide key 18d simply 
allows assembly guide recess 40d to rotate as illustrated in Fig. 

7- 

In the assembling processes wherein rotating ring 39 is 
assembled with first lens group frame 18 described in details 
herein above, rotating ring 39 can be placed at the proper position 
easily and precisely guided by bayonet flange 18c extended in 
parallel with optical path O works as an axial guide key and 
axial guide key 18d. The conventional assembly process of the 
rotating ring of the lens barrel that forced assembly workers to 
assemble lens parts only by feeling without visually confirming 
the exact positions is greatly and effectively improved by the 
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present invention hereof. 

It is clear that the present invention is not limited to the 
embodiment described herein above nor illustrated in figures 
hereof wherein only one of plurality of bayonet flanges of first 
lens group frame 18 is extended to the opening end of said lens 
frame and applied as an axial guiding key and more than one or 
all of the plurality of bayonet flanges may be applied to linearly 
guide the assembling parts to their proper positions. 
Effect of Invention 

The connecting system in accordance with the present 
invention wherein a rotating ring is connected with a 
supporting tube of a zoom lens by means of a guiding bayonet 
flange simplifies the lens barrel assembling processes and the 
lens can be assembled easily and surely and thus improves the 
lens assembly procedure greatly and effectively. In addition, 
the arrangement of the system in accordance with the present 
invention can be made simply just by extending a bayonet 
flange of the supporting tube to an open end of said supporting 
tube in parallel with the optical axis. 
Brief Explanation of Drawings 

Fig. 1 is a sectional view of an upper portion of the lens barrel set 
. at its shortest focal length position, illustrating an embodiment 
of the present invention, 

Fig. 2 is a sectional view of an upper portion of the lens barrel 
of Fig. 1 set at its longest focal length position, 
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Fig. 3 is a schematic view of the lens barrel in accordance with 
the present invention viewed from the photographic film gate, 
illustrating the initiating position of the lens assembly wherein 
rotating ring is assembled with the first lens group frame, 
Fig. 4 is a schematic view of the lens barrel in accordance with 
the present invention viewed from the photographic film gate , 
illustrating the completing position of the lens assembly wherein 
rotating ring is assebled with the first lens group frame, 
Fig. 5 is a sectional view of Fig. 3 sectioned along V-V line, 
Fig. 6 is a sectional view of Fig. 3 sectioned along VI -VI line, 
Fig. 7 is a sectional view of Fig. 3 sectioned along VII -VII line, 
Fig. 8 is an exploded perspective view of the lens barrel 
assembly which will be a complete lens unit in accordance with 
the present invention being combined with the parts illustrated 
in Fig. 9, 

Fig. 9 is an exploded perspective view of the lens barrel 
assembly which will be a complete lens unit in accordance with 
the present invention being combined with the parts illustrated 
in Fig. 8, 

Fig. 10 is a perspective view of the axial guide ring of the zoom 
lens in accordance with the present invention. 
Nomenclature 

LI First lens group 

L2 Second lens group 

L3 Third lens group 
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11 Fixed lens barrel 

14 Axial guide ring 

14a Externally extending circumferential flange 
14a ' - 

14f Cam 

18 First lens frame (supporting tube) 

18b Bayonet flange 

18c Bayonet flange (guide bayonet flange for 

assembly) 

18d Axial guide key 

39 Rotating ring 

40 . External flange portion 

40b Connecting recessed portions 

40d Assembly guide recess 40d 

40e Bayonet connecting portions 

41 Tube-shaped portion 

41a Open-and-close protrusion 
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